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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dielectric porcelain, having 
a high relative permittivity and a high value of Q and further a low 
rate of change in resonance frequency for a temperature change 
by providing the dielectric porcelain with a composition of a 
perovskite compound and Bi at a molar ratio within a prescribed 
range. 

SOLUTION: This dielectric porcelain is produced by preparing a 
perovskite compound represented by the formula {(a), (b), (c), (d), 

(e) and (f) are each the molar ratio of each element in the f % -ft -a h G it B 5 Z r h \F l ; r OV 

perovskite compound; 0<(a)<1.15; 0<(b)<1.15; 0<(c)<1.15; 0.5<(d)<1; ' ~'° "" 

3<(f)<3.15; 1<[(a)+(b)+(c)]<1.15; [(d)+(e)] is 1} and at 1.00 molar 

ratio of A site element/B site element when the part of SraBabCac 

is the A site and the part of ZrdTie is the B site according to a 

solid-phase method, a coprecipitating method, a hydrothermal 

method, etc., then providing a composition in which Bi is contained 

in an amount of 1 .5-20mol based on 1 0Omol perovskite compound 

and Ti forms a solid solution in Zr by a method for adding and 

mixing one or more compounds containing the A site element and a 

bismuth compound such as Bi203, etc., and further baking the 

resultant composition. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the dielectric porcelain with which it is the perovskite compound expressed with the following 
empirical formula (1), and the dielectric porcelain which has Bi as a presentation, and these mole ratios are 
characterized by said Bi being 1.5-20 mols to 100 mols of said perovskite compounds. 
(Sra Bab Cac )Zrd Tie Of (1) 

Among a formula, a, b, c, d, e, and f express the mole ratio of each element in a perovskite compound, and have 
the following relation. 

(K=a<=1.150<=b<=1.15O<=c<=1.15O.5<d<=13 - < - f<=3.15Ka+b+c<=1.15 d+e=l - [Claim 2] The 
constituent for dielectric porcelain manufacture characterized by becoming dielectric porcelain according to 
claim 1 by calcinating. 

[Claim 3] It is the constituent for dielectric porcelain manufacture according to claim 2 which is the amount 
from which it is the constituent for dielectric porcelain manufacture which comes to add a bismuth compound, 
and the addition of said bismuth compound is expressed with a mole ratio, and Bi becomes 1 .5-20 mols to 100 
mols of said perovskite compounds to the perovskite compound expressed with the following empirical formula 
(1). 

(Sra Bab Cac )Zrd Tie Of (1) 

Among a formula, a, b, c, d, e, and f express the mole ratio of each element in a perovskite compound, and have 
the following relation. 

0<=a<=1.15(K=b<=1.150<=c<=1.150.5<d<=13 - < - f<=3.15Ka+b+c<=1.15 d+e=l [Claim 4] The 
constituent for dielectric porcelain manufacture according to claim 2 or 3 with which Ti is dissolving to Zr. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric porcelain and the constituent for dielectric 

porcelain manufacture which are used mainly in a RF field. 

[0002] 

[Description of the Prior Art] In recent years, the demand to the miniaturization of the communication terminal 
device used with these mobile communication system and advanced features is increasing with the rapid spread 
using RF fields, such as a land mobile radiotelephone and a cellular phone, of mobile communication system. 
Resonant elements, such as a resonator and a filter, are used for the communication terminal device, and in 
order to attain small advanced features of a communication terminal device, it is indispensable to it to attain 
small advanced features of these resonant elements. 

[0003] Generally dielectric porcelain is used for the material of such a resonant element. Since the magnitude of 
a resonant element will be in inverse proportion to the square root of specific inductive capacity, the large thing 
as much as possible of the specific inductive capacity of dielectric porcelain is advantageous to the 
miniaturization of a resonant element. Moreover, in order to obtain the resonant element which is low loss even 
in a high frequency band, it is required for the Q value of dielectric porcelain to be large. Furthermore, in order 
to obtain the resonant element which can demonstrate the engine performance which was not dependent on 
temperature and was stabilized, it is required for the rate of change to the temperature change of the resonance 
frequency of dielectric porcelain to be small. 

[0004] Moreover, after printing an internal electrode to the green sheet of the constituent for dielectric porcelain 
manufacture and making them into the laminating structure so that a laminating ceramic capacitor may see in 
order to realize small advanced features of a resonant element, the technique which carries out coincidence 
baking of the green sheet and internal electrode of this constituent for dielectric porcelain manufacture is 
proposed. Generally as an internal electrode of the resonant element used in such a high frequency band, the 
metal which has high conductivity, such as silver and copper, is used. Such a metal is also calcinated by the 
constituent for dielectric porcelain manufacture, and coincidence in an above-mentioned technique. Therefore, 
the constituent for dielectric porcelain manufacture sintered at temperature lower than the melting point of such 
a metal is called for. For example, to use silver as an internal electrode, the constituent for dielectric porcelain 
manufacture sintered below 960 degrees C is required. 

[0005] However, Ti04 which is the conventional common constituent for dielectric porcelain manufacture 
(ZrSn) The thing of a system, and BaO-Nd2 03-Ti02 The thing of a system etc. needed to be calcinated at the 
elevated temperature 1300 degrees C or more. 

[0006] The thing of a Zr02-Ti02-CuO system is indicated by JP,3-55170,A as a constituent for dielectric 
porcelain manufacture sintered at low temperature. However, the dielectric porcelain obtained from this thing 
had low Q value, and it was unsuitable for use in a high frequency band. Moreover, the constituent for dielectric 
porcelain manufacture for RFs which enabled sintering below of the melting point of a metal with high 
conductivity is indicated by electronics ceramics (Bandai, 23 (5), P24 (1992)) by using a silicate ingredient. 
However, the dielectric porcelain obtained from this thing had low specific inductive capacity, and it was 
disadvantageous for the miniaturization of a resonant element. 
[0007] 

[Problem(s) to be Solved by the Invention] In view of the above, this invention has high specific inductive 
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capacity and Q value, is sintei^^ dielectric porcelain with the small rate iB^ange to the temperature change 
of resonance frequency, and a list at low temperature 1 000 degrees C or less, and aims at offering the 
constituent for dielectric porcelain manufacture which can use silver and copper as an internal electrode in 
them. 
[0008] 

[Means for Solving the Problem] This inventions are the perovskite compound expressed with the following 
empirical formula (1), and dielectric porcelain which has Bi as a presentation, and these mole ratios are 
dielectric porcelain characterized by said Bi being 1.5-20 mols to 100 mols of said perovskite compounds. 
(Sra Bab Cac )Zrd Tie Of ( 1 ) 

Among a formula, a, b, c, d, e, and f express the mole ratio of each element, and have the following relation. 
This invention is explained in full detail less than [ 0 <=a<=1.150 <=b<=1.150 
<=c<=1.150.5<d<=13<f<=3.151<a+b+c<=1.15 d+e=l ]. 

[0009] The dielectric porcelain of this invention has as a presentation the perovskite compound expressed with 
the above-mentioned empirical formula (1), and Bi, and if Above Bi expresses with a mole ratio and 1 .5-20 
mols exist to the 100 mols of the above-mentioned perovskite compounds, the raw material, especially the 
manufacture approach, etc. will not be limited. 

[0010] The constituent for dielectric porcelain manufacture which serves as the above-mentioned dielectric 
porcelain by calcinating as a raw material for manufacturing the above-mentioned dielectric porcelain, for 
example can be mentioned. Although it will not be limited especially if it becomes the above-mentioned 
dielectric porcelain by calcinating as the above-mentioned constituent for dielectric porcelain manufacture, it is 
the constituent for dielectric porcelain manufacture which comes to add a bismuth compound, for example to 
the perovskite compound expressed with the above-mentioned empirical formula (1), and the addition of said 
bismuth compound can express with a mole ratio, and can mention the constituent which is the amount from 
which Bi becomes 1.5-20 mols to 100 mols of said perovskite compounds. 

[001 1] In this specification, "" (Sra Bab Cac) part is called "A site" among the perovskite compound expressed 
with the empirical formula (1) which constitutes the above-mentioned constituent for dielectric porcelain 
manufacture, and the "Zrd Tie" part is called "B site." The above-mentioned A site is constituted by the 
compound containing Sr, Ba, or calcium (these elements are hereafter called "A site element"), it will limit, 
especially if it is the compound which will constitute A site by containing and calcinating A site element as a 
compound (henceforth "A site component compound") containing these A site elements — not having — for 
example, CaC03, SrC03, and BaC03 etc. — it can mention. The above-mentioned B site is constituted by the 
compound containing Zr or Ti (these elements are hereafter called "B site element"), it will limit, especially if it 
is the compound which becomes if B site is constituted by containing and calcinating B site element as a 
compound (henceforth "B site component compound") containing these B site elements — not having — for 
example, Zr02 and Ti02 etc. — it can mention, the above-mentioned constituent for dielectric porcelain 
manufacture — A site component compound, B site component compound, and Bi 203 etc. — it consists of a 
bismuth compound containing Bi. 

[0012] Each mole ratio of Sr, Ba, and calcium is 0-1.15 among the elements which constitute the above- 
mentioned A site. The mole ratio of Zr is one or less among the elements which constitute the above-mentioned 
B site exceeding 0.5. Since the rate of a temperature change of resonance frequency (tauf) will separate from 0 
greatly if it deviates from this range, it is limited to this range. The mole ratio of O which is configuration 
elements other than the above-mentioned A site and the above-mentioned B site becomes settled with the 
element which constitutes the above-mentioned A site, and is 3.15 or less exceeding 3. 

[0013] The sum total (a+b+c) of the mole ratio of the element which constitutes the above-mentioned A site is 
1.15 or less exceeding 1. If 1.15 is exceeded, it is disadvantageous for low temperature sintering, and since the 
fall of fO Q is caused, it is limited to this range. The mole ratio of each above-mentioned element is the 
comparison numeric value which set to 1 the sum total (d+e) of the mole ratio of [ Zr and Ti ] the elements 
which constitute the above-mentioned B site. The sum total of the mole ratio of the element which constitutes 
the above-mentioned A site is always larger than the above (d+e). The description of the perovskite compound 
of this invention is in this point. 

[0014] It is not limited especially as an approach of preparing the above-mentioned constituent for dielectric 
porcelain manufacture, for example, the following approaches etc. can be mentioned. 
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(1) one sort of the compound contains A site element in this perovsfflPcompound further by the 

approach that a solid phase technique, a coprecipitation method, a hydrothermal method, a sol gel process, the 
alkoxide method, etc. are conventionally well-known after obtaining the perovskite compound which are A site 
element / B site element (mole ratio) =1 .00 or two sorts or more, and Bi 203 etc. — the approach of adding and 
mixing the bismuth compound containing Bi. 

[0015] (2) How to add and mix a bismuth compound further to this perovskite compound, after obtaining the 
perovskite compound which are 1.00<A site element / B site element (mole ratio) B<=1.15 like the approach 
indicated above (1). 

[0016] (3) How to mix the compound containing the above-mentioned A site element, the compound containing 
the above-mentioned B site element, and a bismuth compound, and to obtain the constituent for dielectric 
porcelain manufacture of this invention. 

(4) A site element / B site element obtained like [ after making the compound containing the above-mentioned 
A site element, and a bismuth compound react beforehand ] the approach which indicated this reactant above 
(1) (mole ratio) = how to add and mix to the perovskite compound which is 1 .00. 

[0017] The above-mentioned constituent for dielectric porcelain manufacture is a constituent for dielectric 
porcelain manufacture which comes to add a bismuth compound to the perovskite compound expressed with the 
above-mentioned empirical formula (1), and the addition of the above-mentioned bismuth compound is an 
amount from which it expresses with a mole ratio and Bi becomes 1 .5-20 mols to the 100 mols of the above- 
mentioned perovskite compounds. If the constituent for dielectric porcelain manufacture of this invention does 
not sinter that it is less than 1.5 mols at low temperature 1000 degrees C or less but it exceeds 20 mols, the fall 
of the Q value of the dielectric porcelain obtained by sintering the constituent for dielectric porcelain 
manufacture of this invention will be caused. More preferably, it is 3-15 mols and is 5-10 mols still more 
preferably. 

[0018] Above Bi is added by the above-mentioned perovskite compound as a bismuth compound. Although it is 
not limited especially as the above-mentioned bismuth compound, for example, the bisumuth oxide (Bi 203) 
etc. is mentioned, the temporary-quenching process for obtaining a perovskite compound, the compound which 
can compound the bisumuth oxide at the sintering process for manufacturing dielectric porcelain, for example, a 
carbonic acid bismuth, bismuth hydroxide, etc. can also be used. 

[0019] As for the constituent for dielectric porcelain manufacture of this invention, it is desirable that it is what 
is dissolving to Zr whose Ti is the component of the above-mentioned perovskite compound, the above- 
mentioned perovskite compound — BaTi03, CaTi03, and SrTi03 etc. — although the technique which makes 
small the rate of change to the temperature change of the resonance frequency of the dielectric porcelain 
obtained by adding is well-known — the above BaTi03, CaTi03, and SrTi03 etc. — fully sintering at low 
temperature is difficult for the added constituent for dielectric porcelain manufacture. In this invention, though 
the rate of change to the temperature change of the resonance frequency of the dielectric porcelain obtained by 
making Ti exist in the condition of having dissolved to Zr which is the component of the above-mentioned 
perovskite compound is made small, it shall fully sinter also at low temperature. 

[0020] In the constituent for dielectric porcelain manufacture of this invention, the particle growth process at 
the time of sintering and the dielectric characteristics of dielectric porcelain obtained are controllable by adding 
various kinds of well-known additives conventionally. It is not limited especially as the above-mentioned 
additive, for example, the compound of elements, such as rare-earth-elements;aluminum;Si;Mg, such as 
transition-metals element;Y, such as Mn, Fe, Co, Nb, and nickel, and Dy, Nd, Sm, etc. can be mentioned. The 
above-mentioned additive can be added in the proper phase to preparation and baking of the constituent for 
dielectric porcelain manufacture of this invention. 

[0021] A perovskite compound and Bi exist substantially during the presentation, or, as for the constituent for 
dielectric porcelain manufacture of this invention, A site component compound, B site component compound, 
and Bi exist substantially. It is guessed that Bi generates the effective compound as a low-temperature-sintering 
assistant by reacting with A site element of a perovskite compound. For this reason, the constituent for 
dielectric porcelain manufacture of this invention can fully be sintered at low temperature 1 000 degrees C or 
less, and becomes possible [ using metals which have high conductivity, such as silver and copper, as an 
internal electrode ] also in the resonant element manufactured by carrying out coincidence baking of the 
constituent for dielectric porcelain manufacture, and the internal electrode. Furthermore, by calcinating, the 
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dielectric porcelain obtained h^^gh specific inductive capacity and Q va^Jlnd its rate of change to the 
temperature change of resonance frequency is small. Therefore, according to the constituent for dielectric 
porcelain manufacture of this invention, the miniaturization of a resonant element and advanced features can be 
attained. 
[0022] 

[Example] Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited only to these examples. 

[0023] The commercial high grade CaC03 and (cull seed company make) Zr02 (new Nippon Kinzoku Co., 
Ltd. make) were used as an example 1 (sample No. 1-10) start raw material. Weighing capacity combination of 
each raw material was carried out so that calcium/Zr (mole ratio) might serve as a value shown in Table 1 . In 
addition, it is usually Zr02. In inside, it is about 2% of the weight of Hf02 as an impurity. It is Zr02 although it 
exists. In order to carry out same behavior, it converted as Zr. 

[0024] About weighing capacity combination fine particles, it is 3mmphiZr02. The ball was made into media 
and wet blending was carried out for 30 minutes with the planet ball mill in the nylon pot through pure water. 
Temporary quenching was carried out at 1 100 degrees C among [ after drying the obtained slurry ] atmospheric 
air for 2 hours. The obtained temporary-quenching powder is put into a nylon pot, and it is 3mmphiZr02 as 
media and a medium, respectively. Wet grinding was carried out for 30 minutes with the planet ball mill using a 
ball and pure water. An X diffraction and fluorescence X rays analyzed the obtained powder, and it checked that 
it was the perovskite compound which has the presentation of a mole ratio shown in Table 1 . 
[0025] Next, it is after weighing capacity ("mol" of the column of an accessory constituent expresses the rate to 
100 mols of principal components among Table 1 .) so that it may become the presentation which shows Bi 203 
(special grade chemical) in Table 1. It is the same all over the following and Table 1 and 2. CaZr03 obtained 
previously Wet blending was carried out to powder by the same approach as the above. In addition, 8% of the 
weight of the polyvinyl alcohol (PVA) water solution was corned after drying the obtained mixed slurry to fine 
particles 10% of the weight. It is granulation powder 1000kg/cm2 Pressing was carried out and the Green pellet 
with a diameter of 10mm was obtained. After carrying out pressurization cleaning of this Green pellet at the 
temperature of 400 degrees C, it calcinated at predetermined temperature for 4 hours, and dielectric porcelain 
was obtained. 

[0026] Both sides were ground in parallel so that thickness might become about [ of a diameter ] 1/2 about the 
obtained dielectric porcelain, and it cleaned ultrasonically in the acetone, and the dielectric characteristics in a 
microwave band were measured after desiccation. The dielectric characteristics in a microwave band asked for 
specific inductive capacity and fO Q by the dielectric resonator method using the network analyzer (H.P. 85 10C, 
product made from YOKOGAWA Hewlett Packard). Resonance frequency is 6-10GHz, and the rate of a 
temperature change of resonance frequency (tauf) was measured among 25-80 degrees C. It asked for sintered 
density by the Archimedes method. The result was shown in Table 1 . 

[0027] CaZr03 obtained in the example of comparison 1 (sample No.23) example 1 Although the Green pellet 
was calcinated like the example 1, without making Bi 203 (special grade chemical) exist to powder, at 1000 
degrees C, it did not sinter at all. 

[0028] (24 Sample No. 25) CaZr03 of calcium/Zr(mole ratio) <=1.00 Wet blending was carried out like the 
example 1 after weighing capacity so that it might become the presentation which shows Bi 203 (special grade 
chemical) in Table 1 to powder. After drying the obtained mixture, although calcinated like the example 1 , it 
did not sinter at 950 degrees C. 

[0029] (Sample No.26) calcium/Zr(mole ratio) > 1 .15 CaZrO(s)3 Wet blending was carried out like the example 
1 after weighing capacity so that it might become the presentation which shows Bi 203 (special grade 
chemical) in Table 1 to powder. After drying the obtained mixture, although calcinated like the example 1 , it 
did not sinter at 950 degrees C. 

[0030] Dielectric porcelain was obtained and evaluated like the example 1 except having used the commercial 
high grade SrC03 and (Sakai Chemical Industry Co., Ltd. make) Zr02 (new Nippon Kinzoku Co., Ltd. make) 
as an example 2 (sample No. 11) start raw material. The result was shown in Table 1 . 

[0031] Dielectric porcelain was obtained and evaluated like the example 1 except having used commercial 
SrC03 and (Sakai Chemical Industry Co., Ltd. make) commercial BaC03 (Sakai Chemical Industry Co., Ltd. 
make) as an example 3 (sample No. 12) start raw material. The result was shown in Table 1 . 
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[0032] Dielectric porcelain wa^Mtained and evaluated like the example 1 l^^>t having used commercial 
SrC03 and (Sakai Chemical Industry Co., Ltd. make) commercial CaC03 (cull seed company make) as an 
example 4 (sample No. 13) start raw material. The result was shown in Table 1 . 

[0033] the bismuth of example 5 (sample No. 14- 18) additive - CaO-Bi 203 *****♦-- dielectric porcelain was 
obtained and evaluated like the example 1 except having added. The result was shown in Table 1 . In addition, 
CaO-Bi 203 CaC03 and (cull seed company make) Bi 203 (special grade chemical) were mixed after weighing 
capacity so that it might become the presentation of CaO/Bi2 03 =(mole ratio) 1/1, and among atmospheric air, 
at 750 degrees C, temporary quenching was carried out for 2 hours, and it obtained. 

[0034] the bismuth of example 6 (sample No. 19) additive — SrO-Bi 203 ****** — dielectric porcelain was 
obtained and evaluated like the example 1 except having added. The result was shown in Table 1 . In addition, 
SrO-Bi 203 SrC03 and (Sakai Chemical Industry Co., Ltd. make) Bi 203 (special grade chemical) were mixed 
after weighing capacity so that it might become the presentation of SrO/Bi2 03 =(mole ratio) 1/1 , and among 
atmospheric air, at 750 degrees C, temporary quenching was carried out for 2 hours, and it obtained. 
[0035] the bismuth of example 7 (sample No.20) additive ~ BaO-Bi 203 ****** — dielectric porcelain was 
obtained and evaluated like the example 1 except having added. The result was shown in Table 1 . In addition, 
BaO-Bi 203 BaC03 and (Sakai Chemical Industry Co., Ltd. make) Bi 203 (special grade chemical) were 
mixed after weighing capacity so that it might become the presentation of BaO/Bi2 03 =(mole ratio) 1/1, and 
among atmospheric air, at 650 degrees C, temporary quenching was carried out for 2 hours, and it obtained. 
[0036] SrC03 of marketing as an example 8 (sample No.21) start raw material, and (Sakai Chemical Industry 
Co., Ltd. make) Zr02 (new Nippon Kinzoku Co., Ltd. make) ~ using — the bismuth of an additive — CaO-Bi 
203 ****** — dielectric porcelain was obtained and evaluated like the example 1 except having added. The 
result was shown in Table 1 . 

[0037] BaC03 of marketing as an example 9 (sample No.22) start raw material, and (Sakai Chemical Industry 
Co., Ltd. make) Zr02 (new Nippon Kinzoku Co., Ltd. make) ~ using — the bismuth of an additive — CaO-Bi 
203 ****** — dielectric porcelain was obtained and evaluated like the example 1 except having added. The 
result was shown in Table 1 . 

[0038] having used the commercial high grade CaC03 (cull seed company make), Zr02, and (new Nippon 
Kinzoku Co., Ltd. make) Ti02 (Showa Denko K.K. make) as an example 10 (27 sample No. 28) start raw 
material, and a list — the bismuth of an additive — CaO-Bi 203 ****** — dielectric porcelain was obtained and 
evaluated like the example 1 except having added. The result was shown in Table 2. 
[0039] It is CaZr03 like an example 1, using CaC03 and (cull seed company make) Zr02 (new Nippon 
Kinzoku Co., Ltd. make) as an example 1 1 (29 sample No. 30) start raw material. It obtained. Next, CaO-Bi 
203 which carried out weighing capacity so that it might become the presentation shown in Table 2 CaZr03 
obtained previously Wet blending was carried out like the example 1 . Dielectric porcelain was obtained and 
evaluated like the example 1 after drying a mixed slurry. The result was shown in Table 2. It sintered at 950 
degrees C, and although it was within the limits of this invention, the rate of a temperature change of resonance 
frequency (tauf) became large at the negative side. In addition, CaO-Bi 203 CaC03 and (cull seed company 
make) Bi 203 (special grade chemical) are mixed after weighing capacity so that it may become the 
presentation of CaO/Bi2 03 =(mole ratio) 1/1 , and temporary quenching was able to be carried out at 750 
degrees C among atmospheric air for 2 hours. 

[0040] CaZr03 obtained in the example of comparison 2 (sample No.31) example 1 1 powder — receiving — the 
bismuth of an additive — CaO-Bi 203 ****** — although calcinated like the example 1 except having added, at 
950 degrees C, it did not sinter at all. 

[0041] It is made to be the same as that of an example 1 , using CaC03 and (cull seed company make) Zr02 
(new Nippon Kinzoku Co., Ltd. make) as an example of comparison 3 (sample No.32) start raw material. 
CaZr03 It obtains, next is Bi 203. CaZr03 which carried out weighing capacity so that it might become the 
presentation which shows CaTi03 (tauf improvement agent) in Table 2, and was obtained previously Wet 
blending was carried out like the example 1. After drying a mixed slurry, although calcinated like the example 
1, it did not sinter at 950 degrees C. 

[0042] It is made to be the same as that of an example 1 , using CaC03 and (cull seed company make) Zr02 
(new Nippon Kinzoku Co., Ltd. make) as an example of comparison 4 (sample No.33) start raw material. 
CaZr03 It obtains, next is Bi 203. CaZr03 which carried out weighing capacity so that it might become the 
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presentation which shows SrT^fctauf improvement agent) in Table 2, an^P> obtained previously Wet 
blending was carried out like ffif^tample 1 . After drying a mixed slurry, although calcinated like the example 
1 , it did not sinter at 950 degrees C. 

[0043] It is CaZr03 like an example 1, using CaC03 and (cull seed company make) Zr02 (new Nippon 
Kinzoku Co., Ltd. make) as an example of comparison 5 (sample No.34) start raw material. It obtains, next is 
CaO-Bi 203. CaTi03 CaZr03 which carried out weighing capacity so that it might become the presentation 
shown in Table 2, and was obtained previously Wet blending was carried out like the example 1 . After drying a 
mixed slurry, although calcinated like the example 1 , it did not sinter at 950 degrees C. In addition, CaO-Bi 203 
CaC03 and (cull seed company make) Bi 203 (special grade chemical) were mixed after weighing capacity so 
that it might become the presentation of CaO/Bi2 03 =(mole ratio) 1/1, and among atmospheric air, at 750 
degrees C, temporary quenching was carried out for 2 hours, and it obtained. 

[0044] It is CaZr03 like an example 1 , using CaC03 and (cull seed company make) Zr02 (new Nippon 
Kinzoku Co., Ltd. make) as an example of comparison 6 (sample No.35) start raw material. It obtains, next is 
CaO-Bi 203. SrTi03 CaZr03 which carried out weighing capacity so that it might become the presentation 
shown in Table 2, and was obtained previously Wet blending was carried out like the example 1. After drying a 
mixed slurry, although calcinated like the example 1, it did not sinter at 950 degrees C. In addition, CaO-Bi 203 
It mixed after weighing capacity, temporary quenching was carried out for 750-degree-C 2 hours in atmospheric 
air, and CaC03 and (cull seed company make) Bi 203 (special grade chemical) were obtained so that it might 
become the presentation of CaO/Bi2 03 =(mole ratio) 1/1 . 
[0045] 
[Table 1] 
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[0046] 
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[0047] 

[Effect of the Invention] Since the dielectric porcelain of this invention consists of an above-mentioned 
configuration, it has high specific inductive capacity and Q value, and its rate of change to the temperature 
change of resonance frequency is small. Moreover, since the constituent for dielectric porcelain manufacture of 
this invention can be sintered at low temperature 1000 degrees C or less, silver and copper can be used for it as 
an internal electrode. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/23/2005 



Searching PAJ 



1/1 ^— i> 



F4PfeNT ABSTRACTS OF JAPAI 




(11 publication number : 10-101417 
(43)Date of publication of application : 21.04.1998 



(51)IntCL 



C04B 35/48 



(21 Application number : 08-275584 
(22)Date of filing : 25.09.1 996 



(71) Applicant : SAKAI CHEM IND CO LTD 

(72) Inventor : AOKI MASASHI 

FUKAI KIYOSHI 
HIRASAWA MASAAKI 



(54) DIELECTRIC PORCELAIN AND COMPOSITION FOR PRODUCING DIELECTRIC PORCELAIN 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a dielectric porcelain, having 
a high relative permittivity and a high value of Q and further a low 
rate of change in resonance frequency for a temperature change by 
providing the dielectric porcelain with a composition of a perovskite 
compound and Bi at a molar ratio within a prescribed range. 
SOLUTION: This dielectric porcelain is produced by preparing a 
perovskite compound represented by the formula {(a), (b), (c), (d), (e) 
and (f) are each the molar ratio of each element in the perovskite 
compound; 0<(a)<1.15; 0<(b)<1.15; 0<(c)<1.15; 0.5<(d)<1; 3<(f)<3.15; 
1<[(aWb)+(c)]<1.15: [(d)-Ke)] is 1} and at 1.00 molar ratio of A site 

element/B site element when the part of SraBabCac is the A site (Sr* B a * C a = } 2 T a Tir Of 

and the part of ZrdTie is the B site according to a solid-phase 

method, a coprecipitating method, a hydrothermal method, etc., then 

providing a composition in which Bi is contained in an amount of 

1.5-20mol based on 100mol perovskite compound and Ti forms a 

solid solution in Zr by a method for adding and mixing one or more 

compounds containing the A site element and a bismuth compound 

such as Bi203, etc., and further baking the resultant composition. 



[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



LEGAL STATUS 



[Date of request for examination] 



19.09.2003 



Copyright (C): 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAzgaOMxDA41 01 01 41 7... 2005/06/1 3 



(19>H*HMHW (JP) 02) 5t ^ 4# |f ^ ^ (A) (lDttftUH&M** 

#W^10-101417 

(43)&B8B ¥MK10^ (1998)4^216 

(5oint.ci. 6 mmn fi 

C 0 4 B 35/48 C 0 4 B 35/48 D 



4 FD (± 8 JO 



(21)mS#^ !|#!ii¥8 -275584 




(7DHWA 


000174541 










(22)£BBIB ¥f£8*p(1996)9fl25B 






±fomwm&2.mm 1 t i #23^ 






(72)^BJ?# 


















art 






<72)389i# 


















art 
























art 










(54) [R!H0«fK] 8®#imSR£mS#«ffiSifiUi*&J*#l 






(57) 




1<a + b + cg1. 15 






d + e = 1 













tisbj** (i) tas^p^* 

OO^U:MLt, BUfBB i *><1 . 5-2 0^e;UT? 

(Sr a Bab Ca c ) Zrd T i e Of (1) 
xC*. a. b, c. d. eXtff I*. ^D^Xa-f Mb 

OSail. 15 
O ^ b ^ 1 . 15 
O S c ^ 1 . 15 
O. 5 < d S 1 



(2) 



ttffiW- 1 0 - 1 O 1 4 1 7 



-f Mbfcfc. B i *ISrtiLT*ti»t*»8 

^ 1 0 O^U-x-t LT. miiBB i A<1 . 5-2 JUT? 

fe s c t * 1«* t ?&mv.wm%5o 

(Sr a BabCa c ) Zr,j T i e Of (1) 
xC*, a, b. c, d. e&tffl*. ^QT'X^'I' Mb 

0 ^ b ^ 1 . 15 
O^cgl. 15 
O. 5 < d ^ 1 
3<f S3. 15 
1<a+b+c^1. 15 
d + e = 1 

Mo 

[Ii#if3] TieiDSxt ( 1 ) -zmzii&^ayxj] 
4 Mb^dftLT. exvxib^^ji&anLT&Sg! 

m.wmMm.'B.m^m^^-ox. Buteex-e^b^cD 

1 0OtJU:3LTB i A<1 . 5~2 0 : E){,ttj;&w.X 

(Sr a Bab Ca c ) Zr<j T i e Of (1) 
Ht4V a. b. c, d, eSl/f 14. ^□^ r X*-l' Mb 
^^^(D^tt-e^OTTC^CD^E^tb^aL, WT(DBB^5 

OSagl. 15 

0 S b S 1 . 15 
OScil. 15 
O. 5<d$1 

3 < f ^ 3. 15 

1 < a + b + c S 1 . 15 
d + e = 1 

CIS*II4] T i A<2 r |r@;§LTLN.5l**Ii2XI4 
[000 1] 

[j^wis-r -attain *^bji*, ^tLxmmmM 
m xmm r m mttmmR ifmnfrm*s$&i&m tmmz 

[0 0 0 2] 

$m $ m m ■? & &m wmm •> x -t i±<d m.®. u \z & 
ft {its, ^-f j^f-mo&mmTtfm 



fcttlcli. cft&#«*^(D/J\£!SS«fii<b£ia5c£g&< 

[0003] zo)&?u&mm*(Dmtti~it* -m& 

J±»«*©¥*ai=fiikfii|-r 4 c it^oi?. 

m&n&mm aeiaoss^bir^-r & Kit**</jt $ c 
[0004] £f=. itiwry-aj/MsmsMUbssfcsj-r* 

zKmrnTnto^mt lti*. -mz. m. mm<r>m 
i*mnm£ti-t&&mtf&m£*ixi*z a ±aKDftwi= 

[0 0 0 5] LfrLUtf*. tt$<0-ffittJ&&Mt{*tt8 
SS)gffliSaiS^T?&-5 (Z r S n) T i O4 !£CDttf>-£\ 
BaO-Nd2 O3 -T i 02 S0)tfl)fli. 1300 

[0 0 0 6] KIB?3-5 5 1 7 0-^$fifC|£, fiiST- 
&tS*i>BI*ttttS»jftffifflJ*fcfc LT. Zr0 2 -T 
i 02 -CuOifl)t©«S^^tl^o LA'* L£fA ? 

hD-5Xt7s5X (&ft. 23 (5) , P24 (1 

992) ) id*. *T4M&tt&&mi*$>z\£iz&i)^ m 
<s<, ismmw^mtizittrnx-foitzo 

[O 0 0 7 ] 

<bi=»rft*<b**M^t»»*i*a». ml^ic. 100 

[O 0 0 8] 



(3) 



fifflW- 1 O - 1 O 1 4 1 7 



(i ) -eS^HS^P^^^f Mb^. at>\ B i € 
14. fflE^a^x*^ Mb^Bn o o^ucfcf LT. m 

tfct&S§"Cfe4o 

(Sr a Bab Ca c ) 2rd T i e Of (1) 
it*, a. b. c. d. eai/H4. -t+l-P+LOJTcfRG) 

0 S a g 1 : 15 

0 ^ b ^ 1 . 15 
0^ c ^ 1 . 15 
0. 5 < d S 1 

3 < f S 3. 15 

1 < a + b + c S 1 . 15 
d 4- e = 1 

[0009] *sii£<Big«(*iB3ii4. ±E«jaa co 

Ststorfcy, A^o, ±eb ^;uife*L 
r. ±E^a:7x*-f Mb£Hn o o^;u:»Lt i . 

jS*i4»i=K£S*i4*a>T?i4«:i\, 
[0010] ±E»*»«»*«tiS-r«fctoa)is»4t l 

T(4> »*-r*Ci:lcj:y±E««(*«*fc<C 
EBt«(*«*«*fflttfiK*fcLrf4. ttiS-r^C^lZcfc 

y ±EBS«{*«»ttt* : tia>Tf**Ltf«izi8fis*L3ttt^ 
±fE$fi/$^ (i) -eaaF*i*'< 

h Ib^Cifct It, t*X7X^S ;S*P Sf « 

Jraitf. ^;utfc-egLT. bmiB^p MbfiHB i 
o ot;U:JtLTB i A<i . 5-2 0^;u<h&4gT?fc 

4 *fi JS ft « * ^ I f 4 - 1 *< -e * 4 o 

[0 0 1 1] *M«B*cfcl^r(*. -tfBl!§®<**gfgS?ii 
ffl*B/S1*l^«fiE-r4ffllSS (1) T*«5*i4'<p^X* 
-f Hb^ttl*. T (Sr a Bab Ca c ) J 
th-f H <hlUV rzrd T i e J SPtt£ TB-tr^ hj 
tl x< 5 0 _tfSA"9"-f M4* Sr. BaXI4Ca OUT\ 
ZtL£><D7tm$: TAtr^ Ktc^J £1^) **tMb*flB 

lc<fc y«j«5*i4o c*Lf,(^A-9-^ hjcm^^tMb^ 
out rA-y-^r hriKMb^fej £lti4. a-**- 

r4ctttt4<b$«a-c?**Li<^icHS**i^ 

I4\ C a CO3 . S r CO3 . B a CO3 4 C 

i:A<T*#4o ±ISB^ H4. Z rXI4T i OUT. - 
4x£><DtcSI£ re-*^ Ktc^j £1^5) ^#t,Mb^^lr 

(jut rB-y-^ na#fls*Uij <hi^5) tLx\t. B-y- 



■T4t tft4<b^tti-Cfc*il4^l3KS5*ir. «*I4* 

z r 02 . t i 02 4ct*<r#4 B ±tss§m 

f*tt»8&fflSBj£ftll£« A+M hrtSHb^lfci* B+M 

KfiE»<b*j|*it. b i 2 03 |(db i s^tex^x^b 

**4:A*&fc4. 

[0 0 12] ±ISA+r^ h^m^^ltmOo^. S 
r. B a Sl/C a (Df *lf ilfl)^ ;Htli, 0-1. 15 
-Cfc4o ±EB-tM h^4SfiE-T45nlga)5*). ZrCD^E 

;uibi4, o. 5 *ta*r nuT-e*4« c<DiBffl£ifcfl£ 
t-4tft«sa6»<©asft<b* (r f) a<o**&**< 

8i*L4<0T?. ;I0>SEHI-I8£$*i4o ±IBA-y--f hatf 
±IBB-tr-f h)U^(D«iS7E^-efe4 0(D^EJUhb!4. ±E 

1 5 1UTT?fe4o 

[0013] ±EA-y--f h-^mf^-r^Ttmo^^ttcD^ 

f+ (a + b + c) f4. 1SS^T1. 15iaTtfe4o 
1. 1 5^®^.4t(6;S'JK*Sl^^WT*fey. fo Q<*M£ 
T^tB<(DV. C<D|gHl::RB^£*i4o ±E#5E*0« 
;H±(4. ±EBW h^4«^-r47C*C05^Z rtTi 
<D^E;Ui±(D^f+ (d + e) £ 1 t Lfchb$x§fe1iiT?fe4o 
±BA*-f h*«fiR-r47c3R0> i E;H±a)^tH4. ±E 

(d + e) «ty ^izx^i^o ■ **wa)^p^*-f h 
<bft*0)««f*. co>jaf=&4. . 

[0 0 14] ±ER«»lK«lliSffltt««i*Kiai-r4* 

stt LTi*»«=B3e3F*tr, jaTo>«fe5tt*a 

• **lf 4^tA<-C#4 0 
(1) @*B5i. ^;Jt;i. 7Kifi;4. x J)V?)\s}£. T;u=i^ 
vKl£*^«£*^tt(D*aizJ:y. A^-f 
-f Ktu^ (^e;UJ±) = 1 . O 07?fc4 / <P^X*-< h^fb 
^(D^P77X^^ hlb^^fc. Mic. a 

*-f h5c*t«tiMbdifcoi«xi42iiw±. at;, b 

i 2 03 ^cdb i ^#t;hfx^x<b^ft^^*o. ig^-T 

4 S/io 

[0 0 15] (2) ±G (1) l=IE«Lfc*j*i:H«l: 
lt. 1. 0 o < A+»--f h7cm/B+t--< h5cfii (^e;u 
tfc)B^i. 1 ST-fe'&^n^x*^ Hb^^lfc 
Hb**l=. Mir, fxvxib^ 

C0016] (3) ±BA»-f h7cX«^t,Mb$1fe. -h 
;i. 

(4) ±lBA-9--fK7c***t,Mb^tt. &y. t^7X 
<b*a**»RJ6*1*-fctt. C<7)SFo^^. ±IS (1) 
l:Et Lf:»at LT» A*-f Ktc^/b 
-y--f J-5£^ (^EJUhb) = 1 . ootjj^P^'x*^ h 
<b##ilc^Jo. 

[0017] ±timn&m&&ykm®f$.mt. ±zmi$. 



(4) 



ftfflW- 1 O - 1 0 1 4 1 7 



±ie^o^x*-f Mb^tftl 0 0^U:/4LTB i 
5~2 O^EJU.t&'SilT-fc-So 1. 5=E)\,%lMT' 

&i>t. *ftw<»mmi*m&$&m.mmmy>tf i ooo°c 
mn»M3!s$i'&m®m% zm&t & c t \z & y « c, 

R«ttttS©Qtt<©«T£fB<. «fey»*L<l*. 3~ 

1 5^E;ut?&y, MI~Jt?£ L < li, 5-1 O^EJUT-fc 

So 

[0 0 18] ±SSB i I*. t'XTXfb^ftt LT±f5^ 
p Hb^ir^DiiJt&o ±Bfit"x y-x<b^!fel 

tLTI*1#l=IB3£**ir» itfX77. (B i 

2 o 3 ) m&m\-f ztiztf. «uz?7.±4 Htann^m 

x?lT-i£1bt*XTx£^j£U#.5cfc3ftMb£4ft. Wit 
IS, ^i^t'x^x. Tk^btfxvx^ffli^-SctfcT? 

[0 0 1 9] *&9l<Dfigm{*tt4»Si&fflS§rii1fel*. T i 
-f MbStftC:. BaT i03 . CaTiOj. SrTi 

03 m$mix\-?z>ztiz&v. m**iz>mm*i&m<D& 

£r£QT-£>6A<, ±iBB aT i O3 , CaT i O3 , Sr 

t i 03 «a<sin*jfcfc»tttti»sMi&jsfflj*ai*. « 

T i ^-tSe^a^A*)^ Mb^fci<DfllJiMHri?*'&z r 
ciiS l *tf 4 c <t r= j: y . i# 

[00 2 0] *^B^<D^1*mSSSaIfflll^l = tJLNr 
li. fi£3lE^fil©#»<D3IJnSi]*SBJio-r-5^i:l=«fcy. 'JS 

^it*#j»-r4ct*<-e#So ±tv%tiamt lt 1*1*1= 

HS^^-f. 0d*.l*\ Mn. Fe. Co, Nb, Nil 
<Da^#S7cS ; Y. Dy, Nd, S m^(D#±H7C 
l;AI : S i ; M g m CD 7tm CD it £ Mm If h Z t 

mmmm&ismtiz-£vo>m'g.cDimvmQ-t&ztt>< 
[0021] *mw<Dmw.{*m&&&mmi$.wt. t<r> 
s-f xi*. A-y--r KjsMHb&ai. B-y-^r y-tftftit 

Sift. Rt;. B i A<^M6<jlc#S-ri)tcDr*fc4„ B i 

1*, ^p?*.*)^ Mb^!fftcDA-y--r h5£^<tsft;t-4c 
f&mz. i o o o°c&.T<Dm&vn.'A\zm&-f&zttf 



-rsctic^yssis^+is^ffim^i^fc^rt. mi^m 
'mmz^-rzm. mmcD±m^^m.mt l-cjso-sc 

a»«(DfflJS*<bl=*fr*jfcft*A<'h$^t<Dr**. 

SJR^CD'hiMb. £«fiM-£C£A<T?£* 0 
[002 2] 

[00 2 3] HS£#IJ 1 

(iwn o. i~io) mmmnt Lrmisrowwjsc 

aC0 3 (*jk>-Kttl) su:zr02 ($rB*&JX 

ttM) -E-+f?-*+l«>JS^£, Ca/Zr {=E)\, 

tb) A<ailcgsr«t<j:-S<fc5l=»«E$Lfco 
iltt. Z r02 4"lCl*^«^| < t LT 2M» 0 /offSCDH f 
02 tf#£T£j!><. Z r02 tlHlffiCD^lU^-rSfrto. 
Z r <b LtllLfc. 

[0 0 2 4] ?¥SiSSt*M*£. 3mm0ZrO2^— ;U 

JSMtH— ;i/5;U=J: y 3 0»HiS;I^Lfc. m<b4ttz 
*.?>J-£$im'ik. 1 1 o o°c-c*2B#iynEj&L 

S.LMJf&ib Lt, ttlt'il. 3mm</>Z r 02 tf— JUS 
U*$$**ffl^TilM7K— JL-S/UcJ; y 3 0#R5j;l5£t»# 
Lfc. »&*Lfct»3|ESXtt|51«raWab*X»17»#fL. 

S 1 l-jFb/t^^tbtDilfiK^^-r-S^p^x^i-i' hibS 

[0025] b i 2 03 mmft®) zmMzfji 
-tmmtu^^^iznmm. (sit. mfiE»©*<D r m 

t, a 1 *&u**2-ticfct\r(^i:o ) . %\z%hfttz 

C a Z r O3 t»*t±lBra«<0*i*-eSiCjS$Lfc. « 

;un— ;u (PVA) 7K;"§;&£fcH*C:ft LT 1 oaS%*D 
^Tit^iLfc. ii*$r/i3fc£ 1 OOOkg/cm2 T'»P)± 
iSiLT, US 1 Omm©^'J->Kb 7 h $-i#/- =0 C 
(D^*'J— >^<Uv h^40 0°CO;gST'AD)±flSBgLfc 
BfS«>jaa-C4l^|««J«L-ca*tt:»8*»fc. 
[OO 2 6] »€>*lfcS«**««*. J?<^A<S?f <D 1 / 

77t7-ff- (HP 85 10C. SSIti-l/^ h 

WmSLCfO Q^ftfc. &m.m : ,8.$llZ. 6-1 OGH 
zT'fcy. Afiffl%ftO>SS%1b¥ (rf)tt. 25- 

8 o c ca)mvM^.Ltz 0 mm&mz. r^^^^^mz 
cfcy*tf)fc 0 m^mMZTHLtzo 



(5) 



^mW- 1 O - 1 O 1 4 1 7 




[0027] JtttflJ 1 

(IS*4N o. 2 3) SlifitM 1 Vm^^tzC aZr038 
»^LTB i 2 0 3 (Kttttt) S 

0 0 0°CT?li£<fi|j£Lftfrofco 

[0 0 2 8] (ia*'4No. 24. 25) Ca/Zr (^E 
JUtb) g1. 00(DCaZrO3 M^ltB i 2 O 

3 mmm&) s*i 9icsml 

tn«l=LT«rtLfc^ 9 5 0°Ct? 

[0 0 2 9] (|S$4No. 2 6) Ca/Zr (^Uizb) 
>1. 150CaZrO3S»:>E}ltBi2 O3 (R 

ft. »«ltH»i:LT«*Lf^ 9 50Wt« 
[003 0] HJfctfiJ 2 

(ia*4No. 1 1) tfj 5685*4 £ LTmH6(Z>SlNEJtS rC 
0 3 (»<b*I*tt«) MZr02 <*rB**«a 

[ o o 3 1 ] mmm 3 

(HfiNo. 12) USflEWflt LTrtiBSCOS r CO 
3 («|?litt|) MBaC0 3 («Mt*X»a 

fi£S£i#. IffflLfco IS*£ai l3*Lfco 
[0 0 3 2] 9lt&ffl|4 

(IS*4No. 13) &mWMt LTTJTBRCDS r CO 

3 (*JMb*x*a«) Mcaco 3 (A;u5/— Ka 

[0 0 3 3] HSSff«]5 

(IS*4N o . 14-18) aiin*<DfX-7X* C a O • 
B i 2 03 t LTj^PLfcCctia^li. Hffi^Jl tH« 

fco C a O • B i 2 O3 |± % C a CO3 (A JUS/ 

Ka») &i/b i 2 03 (um&m &c a o/b i 

2 03 (^JUJt) = 1 /1 <7)ffliai:^*cfc5l-S*^;I 
p L> ^7 5 0 c C-C2^«LTffco 

[0 0 3 4] 

(SS&N o. 19) ;M0b*X7X^S r O • B i 2 

03 £LT*toLfcCiBWM4. SSlfcffll iHflllzLT 

fc\ S r O • B i 2 O3 I*. S r CO3 («Mt¥XSa 
St) &1/B i 2 O3 (HH4#!fc) fSrO/Bi203 

^m4>7 5 0 < t-C2^HHSfltLT»fc o 

[0035] Hi5£#J 7 

(SlfNo. 2 0) $iD^0)t # X7XjBa O • B i 2 




03 tL-CSBUPLfcCtami*, tattle LT 

l?ffiLfco IS*£«l lc«Lfc. ft 
fc\ B a O - B i 2 O3 \t. B a C O3 (ijSMb^Xlga 
K) B i 2 O3 (gjtXftft) * B a O/B i 2 O3 

^^^6 5 0°C-e2B#|HHE«LrfSfco 

[0036] mmm s 

(K«No. 2 1) LTrMSOS r CO 

3 («Mb*x*a«) z r o 2 (Sra#*«a«> 

afWeXTXfCa O ■ B i 2 O3 t Lt 
[00 3 7] HJfiUfl 9 

(ia*'4No. 2 2) fctiSgJH*4<t LTrfTl£<0B a CO 

3 (»<b*x*a») r o 2 («rs**«a«) 

£JBl\ 5SiQl*KDtfX"7X£C aO-Bi2 03 tLt 
[0 0 3 8] 1 0 

(K8N0. 2 7. 2 8) LTrSBECDSEWS 
CaC0 3 Ka») . Zr0 2 ($rB**« 

a») atfT i o 2 (HS*p«xa*f) sjai^cfc. at 

tflc. £A)ttl0)tfX'?X&C a O ■ B i 2 03 <b Lti$ 
[0 0 3 9] USS^i] 1 1 

(KfiNo. 2 9. 3 0) amjjfl*'4£ Lt C a CO 

3 (*;uv- Kaw si; z r o 2 (Sf B**«a») 

SffllV USStf'J 1 tHtilCLT. CaZr03 S»fc„ 
^13. ^2(Z^«fi/*^ft^> c fc5lCf?»L/rC a O • B 
i 2 O3 t jfe(C»&*LfcC a Z r O3 t ^HJfi^J 1 <t 1^ 

#«JS«»(D«£Sfcip (rf) < ft 

itzo ftfc. CaO«Bi2 O3 It C a CO3 (A;U 
y-h'ttl!) St/Bi2 03 (KXttlft) fCaO/B 

i2 03 (^e;uhb) -1x1 (nm&tu&ct oizftm'ik 
[004 0] hblx^ij 2 

(14*4 N o. 3 1) 1 1 Tr^#bti/cC a Z r 03 

IS^LtSM^t'XTXjC a O • B i 2 03 <t 
LrSSJPLfcCfcKWtt. JMWUH»l:Lt»*L 
fcA<. 9 50 c fcT?li4<ftaL4frofc. 

[004 1 ] it»« 3 

(ii*4No. 32) tti^II4i:LtCaC03 (*>U*> 

-Ka») si/zro 2 (SrBMBaai) *»tv m 

mm 1 i LT. C a Z r 03 9Uz % B i 2 

O3 <hCaTi03 (rf a§9i) t 2 ic^-r^i/s 

<tft^cfc5icffaL. 5ti=t#^^fcc a z r 03 tmm 



(6) 
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«1 tHWlzLTSiCiSftLfco ;g^x^'J-£f«t 

[004 2] IttxM 4 

(RfiNo. 3 3) aj«lgfiiLtCaC03 (*;U2/ 
-KttS) StfZr02 (»rB*A«tt») ft 
Sfcfljl tB«lCLt\ C a Z r O3 &|z, B i 2 

O3 <h S r T i O3 ( r f t £g 2 IZ^-f £fi/£ 

SKSSU Sfclc^ftfcc a z r 03 <tHfi£ 

ft. xtkffi tn«izLr«*Lfc^ 9 5o°cr-i*« 

[004 3] hUMO 5 

(HSNo. 3 4) S^ifid: LtC a CO3 (*UUv 
— KttS) fitfZr02 («frH**«a») SfflLV H 
ffi#J1 £ BfllZLT. C a Z r 03 £f#. C a O 

• B i 2 03 t C a T i 03 fc*«2|C*-r*lJj£i:fcft 
*?I=ML, MlbWrCa Z r O3 fcHlifi«1 <h 

B«l3Lraaa*Lfc. aS^X^U— USE 




of; 0 ^fc, CaO - B i2 O3 II CaC03 
V-KttSf) &tfB 12 O3 (KSIfttt) KaO/B 

i2 03 (^B^uJt) =1 <D«JS£fc4«fc5l::S*fft 
;g^L. 7 5 0^^2 L t#fc« 

[0044] tt»« 6 

(!4#4No. 35) tt!MIULtCaC03 (*UU*> 
— KttB) StfZr02 («fS*^Bt±M) £JHl\ H 
JfciM 1 <k It, C a Z r O3 C a O 

■ B i 2 03 £ S r T i 03 t *a2lc*-r*§J*£:«i:* 

cfc 5 IwffiL, SCibWcCa Z r O3 £|U5£#iJ 1 £ 

«1 fcH»lcLT«*Lfc*<, 9 5 0°Cvm%ifeLUfr 
ofco CaO-Bi2 O3 II CaC03 

2/— KttU) &1>*B I 2 03 (Rfftttt) ^CaO/B 
i2 03 (^;utt) = 1 /1 (D$l/S£^-5ct 3f=S*^ 

;I^L. ^I*7 5O o C2^f 0 1MLtffco 
[0 0 4 5] 
[*1 1 
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No 


± A # ffl tiL 


all U 
m\ nx, 77 




PtfatttlSL 

ig/cn > 




I ow 






X 




1 

2 
3 

A 
H 

r 

D 
ft 

J 

8 
9 
10 




1.01 


Bi 3.86 sol 


you 


H. 


£0. 1 


I UaUU 


-7 
1 


«?DV 


H. Qc 


9fl 1 


16900 


-7 


1.03 


Ri 7 7A mnl 
Dl i. (0 101 


onfi 


4. 62 




6700 


-10 


uJv 


4. 73 


30. 1 


3 1000 


-10 


1 05 


Pi 7 ft] nnl 


3 J'J 


4. 58 




8200 


-13 


1.10 


flt 7 Qi nnl 
01 t .oh DDI 












1.03 


D 1 I J. J 1101 




4. 86 


29. 4 


3600 


-29 


950 


4. 90 


29.5 


3800 


-29 


1.10 


Q • K Q ha| 

d! 1 □. a B0! 


SOU 


A 77 


60. I 




-17 
1 1 


1.15 


Bi 16.1 nol 


you 


A 7C 
*4. ID 


97 S 


1 1 uu 




mm 2 


11 


Sri. oaZrt. ooOa. 03 


DJ y. b/ nol 




O. O J 


dl. 1 


1 1 uu 




3 


12 


(BaO. 55S-0. 40 l.Dttrl. 0033.03 


Bi 11.1 nol 


AC ft 

y&u 


b. yo 


ft 

JO. W 






4 


13 


(SiO. 9>CaO. 05} l.MZrl. 0003.02 


Bi 9. 7o ool 




^ tin 
a. 5U 


*3| ft 
o 1 . U 






£«J 5 


14 
15 
17 

1 0 




Bi 4.00 E0l 


950 


4.52 


28.3 


15800 


-7 


Bi 10.0 nol 


900 


4.73 


28.9 


8900 


15 


Ut>U 


A 77 


CO. 0 




1 D 


Bi 20. 0 nol 


soo 


4.92 


28.8 


5800 


-27 


cra 








-97 
L r 


mm 6 


19 


Cai. ocZfj. ooOo 


Bi 10.0 ool 


S50 


4.82 


29.7 


8700 


-16 


7 


20 


Cai. ooZri. ocOa 


bi lu. u nol 




i 7Q 


Do. V 


f UVU 


f i 




21 


Sri. oo2ri. ooOa 


Bl 10. U GOl 


sou 


5. DO 


1\ A 

ol . U 


i onn 

1 ti'JU 






11 


Ea i. ooZfi. ooOa 


Bi 10.0 nol 


ftCft 

tfbO 


6. lb 


jo. 6 


f>nnn 
it! J'J 




tt^^J 1 


9T 
L6 

24 

2e 


Ca.-Zr j. ooQzi i 


1.03 


R i A Afl nn 1 
Dl U. Ju DU1 


1 uuu 










0.99 


Bi 15.3 ool 


950 










I. CO 


Bi 7.70 sol 


950 










1 20 


Ei 16.4 sol 


950 











[0 0 4 6] 
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Ho 


£ * # f§ jse 


a d » 


OC) 


<b/W> 




f oQ 
<GHz) 


r f 

(ppo/TC) 


£Kfl 10 


27 


Cai ooZro. «B*Tio. o-ssOa 


Bi 20. (J mo] 


950 


4.90 


31.0 


60G0 


±0 




28 


C&i. ooZro. vrbTit. ozaOa 


Bi 10.0 nol 


050 


4. 77 


30.0 


9000 


±0 


mm n 


29 




Bi 20. 0 doI 


95G 


4.93 


28.9 


5500 


-27 




30 




Bi 10.0 nol 


S50 


4. 77 


29.5 


8900 


-15 




31 


Cai. ooZri. ooGa 


Bi 1.00 sol 


950 












32 


Cat. eaZri. coO:-. ca 


Ei IS. 5 nol 
CaTiOa 2 nol 


950 










\tm\ 4 


33 




Bi 15.5 nol 
SrTi0 3 2 ool 


950 










Itttfl 5 


34 


Cai. ooZn. doOs 


Bi 10.0 doI 
CaTiQa 2 ool 


950 










IfcttW 6 


35 




Bi 10. 0 col 
SrTiOa 2 Eol 


950 











